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(57) ABSTRACT 

A Single video camera is installed on a vehicle body. Two 
still pictures of an obstacle are obtained at different vehicle 
traveling positions. A picture memory Stores the obtained 
Still pictures. A feature point extracting Section extracts at 
least one feature point from the data of the stored still 
pictures. A three-dimensional coordinate data calculating 
Section calculates the distance from the vehicle body to the 
feature point and the height of the feature point based on the 
positional data of the feature point on the Screen and the 
vehicle traveling distance data. A Stereoscopic picture form 
ing Section forms a Stereoscopic picture image of a detected 
obstacle based on three-dimensional coordinate data of the 
feature points. A monitor displays a plan View or a side view 
showing the relationship between the vehicle body and the 
obstacle, thereby allowing a driver to directly grasp the 
distance of the obstacle. When the obstacle is located within 
a predetermined distance from the vehicle body, the driver 
is cautioned against a predictable collision by the alarm 
Sound or related image. 

21 Claims, 5 Drawing Sheets 
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THREE-DIMENSIONAL SCOPE SYSTEM 
WITH A SINGLE CAMERA FOR WEHICLES 

BACKGROUND OF THE INVENTION 

The present invention relates to a three-dimensional Scope 
System with a single camera for vehicles. More particularly, 
the three-dimensional Scope System of the present invention 
is capable of obtaining a distance between a target and a 
vehicle body based on data of two still pictures of the target 
obtained at different vehicle traveling positions by using a 
Single camera. 

Conventionally, two Stereo cameras, which are mounted 
on a vehicle body, Simultaneously perform the image pickup 
operation of an obstacle. Data of two Still pictures obtained 
from the right and left cameras are used to detect corre 
sponding or congruent points and to calculate the position of 
the obstacle based on the principle of triangulation. 

FIGS. 7A to 7C schematically illustrate a conventional 
method for measuring the position of an obstacle by using 
stereo cameras mounted on a vehicle body. In FIG. 7A, a 
right Stereo camera 7 and a left Stereo camera 8, constituting 
a set of two Stereo cameras, are installed on a front or rear 
side of a vehicle body 4. FIGS. 7B and 7C respectively show 
two still pictures obtained by the right stereo camera 7 and 
the left camera 8. An image processing apparatus analyzes 
the resultant data of two still pictures to obtain correspond 
ing or congruent points. The distance between the vehicle 
body 4 and the obstacle 5 is calculated. When the distance 
between the vehicle body 4 and the obstacle 5 becomes less 
than a predetermined value, a buzzer is actuated or warning 
Sound is generated to caution a driver against the obstacle. 

This kind of conventional Stereo camera System is disad 
Vantageous in that it requires two cameras and therefore the 
System cost increases. 

SUMMARY OF THE INVENTION 

To solve the above-described problems of the conven 
tional Stereo camera System, the present invention has an 
object to form and display a Stereoscopic picture image of 
the obstacle based on the data of two still pictures of the 
obstacle Successively obtained by a single video camera 
mounted on a vehicle body. 

In order to accomplish this and other related objects, the 
present invention provides a three-dimensional Scope SyS 
tem with a Single camera for vehicles. The three 
dimensional Scope System of the present invention com 
prises a single camera mounted on a vehicle body for 
Successively obtaining two still pictures of a predetermined 
target at different vehicle traveling positions, a means for 
obtaining a vehicle traveling distance between the different 
vehicle traveling positions, a means for obtaining a posi 
tional change amount of at least one objective point of the 
target on a camera Screen, and a means for obtaining 
three-dimensional coordinate data of the objective point 
based on the vehicle traveling distance and the positional 
change amount of the objective point on the Screen. With 
this arrangement, the present invention makes it possible to 
obtain a Stereoscopic picture image by using a Single cam 
C. 

Furthermore, it is preferable that the three-dimensional 
Scope System of the present invention further comprises a 
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2 
means for forming a Stereoscopic picture image based on the 
three-dimensional coordinate data of the objective point, and 
a monitor for displaying a resultant Stereoscopic picture 
image. With this arrangement, the present invention makes 
it possible to display the target in a Stereoscopic manner by 
using a single camera. 

Furthermore, it is preferable that the means for forming 
the Stereoscopic picture image includes a means for chang 
ing a viewpoint. With this arrangement, the present inven 
tion makes it possible to flexibly display a Stereoscopic 
picture image of the target to be image picked up from an 
arbitrary viewpoint. 

Furthermore, it is preferable that the three-dimensional 
Scope System of the present invention further comprises a 
means for generating the alarm when an obstacle is detected 
within a predetermined distance from the vehicle body. With 
this arrangement, the present invention makes it possible to 
caution a driver against a collision predictable from the 
approaching obstacle. 

Furthermore, the present invention provides a processing 
method for a three-dimensional Scope System with a single 
camera mounted on a vehicle body. The method comprising 
a first Step of causing the Single camera to Successively 
obtain two still pictures of a predetermined target at different 
vehicle traveling positions, a Second Step of obtaining a 
positional change amount of at least one objective point of 
the target on a camera Screen, a third Step of obtaining 
three-dimensional coordinate data of the objective point 
based on a vehicle traveling distance between the different 
vehicle traveling positions and also based on the positional 
change amount of the objective point on the Screen, and a 
fourth Step of forming a Stereoscopic picture image based on 
the three-dimensional coordinate data of the objective point. 

Preferably, the processing method of the present invention 
further comprises a step of generating the alarm when an 
obstacle is detected within a predetermined distance from 
the vehicle body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will become more apparent from the 
following detailed description which is to be read in con 
junction with the accompanying drawings, in which: 

FIG. 1 is a Schematic view showing a three-dimensional 
Scope System with a single camera for vehicles in accor 
dance with a preferred embodiment of the present invention; 

FIG. 2A is a side view showing the relationship between 
an obstacle and a rearview camera mounted on a vehicle 
body; 

FIG. 2B is a view showing a still picture obtained though 
the image pickup operation of the rearview camera mounted 
on the vehicle body; 

FIG. 2C is a side view showing the relationship between 
an obstacle and a rearview camera mounted on a vehicle 
body at a different vehicle traveling position; 

FIG. 2D is a view showing a still picture obtained though 
the image pickup operation of the rearview camera mounted 
on the vehicle body at the different vehicle traveling posi 
tion; 

FIG. 3 is a view illustrating the measurement of the 
three-dimensional Scope System with a single camera for 
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vehicles in accordance with the preferred embodiment of the 
present invention; 

FIG. 4 is a view showing a displayed picture image of an 
obstacle which is formed by the three-dimensional scope 
System with a Single camera in accordance with the pre 
ferred embodiment of the present invention; 

FIG. 5 is a flowchart showing the operation of the 
three-dimensional Scope System with a single camera in 
accordance with the preferred embodiment of the present 
invention; 

FIG. 6 is a view showing a displayed picture image of the 
obstacle seen from above which is formed by the three 
dimensional Scope System with a Single camera in accor 
dance with the preferred embodiment of the present inven 
tion; 

FIGS. 7A to 7C are views illustrating an obstacle detec 
tion in accordance with a conventional Stereo camera SyS 
tem. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, a preferred embodiment of the present inven 
tion will be explained with reference to FIGS. 1 to 6. 
Identical parts are denoted by the Same reference numerals 
throughout the ViewS. 
A preferred embodiment of the present invention is a 

three-dimensional Scope System with a single camera for 
vehicles. According to this three-dimensional Scope System, 
a single rearview camera is mounted on a vehicle body. The 
rearview camera obtains two still pictures of a target Suc 
cessively at an appropriate time interval. The positional 
change of a corresponding point is calculated with reference 
to the data of two obtained still pictures. The detected 
obstacle data, Such as distance, height and others, are 
calculated based on the positional change data on a Screen 
and an actual vehicle traveling distance. A monitor displayS 
the detected obstacle data in a Stereoscopic manner. When 
the obstacle is located within a predetermined distance from 
the vehicle body, the alarm is generated to caution a driver 
against a predictable collision. 

FIG. 1 is a Schematic view showing a three-dimensional 
Scope System with a single camera installed on a vehicle 
body in accordance with a preferred embodiment of the 
present invention. In FIG. 1, a Video camera 1 is a rearview 
camera installed on a vehicle body. The Video camera 1 is a 
digital Video camera having the resolution equivalent to or 
higher than 800 pixelsx600 pixels. A control unit 10, includ 
ing a CPU and related memories (ROM, RAM, etc), is 
connected to control the image pickup operation of the Video 
camera 1. 

Each Still picture, obtained through the image pickup 
operation of the Video camera 1, is Sent to an image 
processing apparatus 2 which is connected to the Video 
camera 1. The image processing apparatus 2 analyzes the 
data of still pictures obtained by the video camera 1 to form 
a Stereoscopic picture image. More specifically, the image 
processing apparatus 2 comprises a picture memory 21, a 
feature point extracting Section 22, a three-dimensional 
coordinate data calculating Section 23, and a Stereoscopic 
picture forming Section 24. 
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4 
The picture memory 21 Serves as a memory device for 

Storing the digital data of Still pictures obtained by the Video 
camera 1. The feature point extracting Section 22 Serves as 
a means for extracting a feature point from the Still picture 
of an obstacle based on the digital data Stored in the picture 
memory 21. The three-dimensional coordinate data calcu 
lating Section 23 Serves as a means for calculating the 
position of the extracted feature point in a three-dimensional 
coordinate System. The Stereoscopic picture forming Section 
24 Serves as a means for forming a plan View or a side view 
based on the three-dimensional coordinate data obtained by 
three-dimensional coordinate data calculating Section 23. 
The Stereoscopic picture forming Section 24 includes a 
Viewpoint changing Section 24 for forming a Stereoscopic 
picture image to be picked up from an arbitrary viewpoint. 
A monitor 3 is connected to the image processing appa 

ratus 2. The monitor 3 displays the Stereoscopic picture 
image produced from the image processing apparatus 2. The 
control unit 10 performs the data communication with the 
image processing apparatus 2 and activates a Warning device 
11 based on the result of collision prediction. 

FIGS. 2A to 2D cooperatively illustrate the operation for 
Successively obtaining Still pictures of an obstacle by using 
the three-dimensional Scope System with a single camera 
installed on a vehicle in accordance with the preferred 
embodiment of the present invention. FIG. 2A shows a 
traveling position where the Video camera 1 mounted on a 
vehicle body 4 performs the image pickup operation of the 
obstacle 5. FIG. 2B shows a still picture of the obstacle 5 
obtained at the traveling position shown in FIG. 2A. FIG.2C 
shows a different traveling position where the vehicle body 
4 approaches the obstacle 5 more closely. FIG. 2D shows a 
still picture of the obstacle 5 obtained at the traveling 
position shown in FIG. 2C. 

FIG. 3 shows an angular change of the Video camera 1 
corresponding to two Successive image pickup operations of 
the obstacle 5. In FIG. 3, “H” represents the height of the 
Video camera 1 measured from a ground level. 00 represents 
an angle between the optical axis C of Video camera 1 and 
the Vertical line. “1” represents a vehicle traveling distance 
in the backward direction. Each of “H”, 00 and “1” is a 
known parameter. At the first image pickup operation, a 
feature point 6 of the obstacle 5 deviates by an angle 01 with 
respect to the optical axis C of the video camera 1. At the 
Second image pickup operation, the feature point 6 of the 
obstacle 5 deviates by an angle 02 with respect to the optical 
axis C of the video camera 1. Furthermore, “h” represents 
the height of the feature point 6 of the obstacle 5, and h' 
represents a vertical distance from the Video camera 1 to the 
feature point 6 of the obstacle 5. Both of h and h' are 
unknown parameters. FIG. 4 shows a still picture of the 
obstacle 5 displayed on the screen of the monitor 3. The 
feature point 6 is a singular point of the picture, Such as an 
apex of a Solid body, appearing on the Screen. 
According to the preferred embodiment of the present 

invention, the above-described three-dimensional Scope Sys 
tem operates in the following manner. 

FIG. 5 is a flowchart showing the operation of the 
three-dimensional Scope System in accordance with the 
preferred embodiment of the present invention. 
The video camera 1 is mounted on the vehicle body 4 and 

directed to the rearward of the vehicle body 4 (refer to FIG. 
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2A). In step S1, the control unit 10 controls the video camera 
1 to perform the image pickup operation to obtain the Still 
picture shown in FIG.2B. The still picture shown in FIG. 2B 
is referred to as first picture. Then, in Step S2, it is checked 
whether a predetermined time At has passed or not. During 
this time interval, the vehicle moves backward and 
approaches the obstacle 5 as shown in FIG.2C. Then, in step 
S3, Video camera 1 again performs the image pickup opera 
tion to obtain the still picture shown in FIG. 2D. The still 
picture shown in FIG. 2D is referred to as second picture. 

The picture memory 21stores both the first picture and the 
second picture. In step S4, the control unit 10 obtains the 
vehicle traveling distance “1” based on the traveling Speed 
“v' of the vehicle body 4 and the time interval At between 
two image pickup operations. 

Then, in step S5, the control unit 10 causes the picture 
memory 21 to Send the picture data Stored to the feature 
point extracting Section 22. 

Then, in step S6, the control unit 10 causes the feature 
point extracting Section 22 to extract the feature points from 
the first and Second pictures. Namely, a predetermined 
number of corresponding portions are Searched by compar 
ing the first and Second picture data. This kind of Searching 
operation can be done by using the pattern match processing. 
Alternatively, it is possible to apply the differential process 
ing to the picture data obtained from the Video camera 1 to 
detect the edges of the obstacle 5. Line Segments connect the 
detected edges to obtain a wire frame image of the obstacle 
5. Then, each apex of the obtained wire frame image is 
designated as a feature point. This processing is repeated for 
each of the pictures, thereby obtaining a plurality of feature 
points. Based on the comparison between the feature points 
of Successively obtained Still pictures, closest feature points 
are designated as corresponding or congruent points of two 
Still pictures. 

Then, in step S7, the control unit 10 causes the three 
dimensional coordinate data calculating Section 23 to obtain 
the three-dimensional coordinate data representing the fea 
ture points. 

Hereinafter, the method for calculating the three 
dimensional coordinate data of the feature points will be 
explained with reference to FIG. 3. The three-dimensional 
coordinate data of the feature points are obtained based on 
the positional change amount of the corresponding points on 
the Screen and also based on the vehicle traveling Speed. 

For simplifying the explanation, it is assumed that the 
obstacle 5 is positioned on a central axis (i.e., Y axis) of the 
Screen. The vehicle traveling distance “1” during two con 
secutive image pickup operations is expressed by the fol 
lowing equation. 

where “v' represents the traveling speed of the vehicle body 
4 and “At” represents the time interval between two con 
secutive image pickup operations. 

Meanwhile, a distance 11 represents a horizontal distance 
from the video camera 1 to the feature point 6 of the obstacle 
5 in the first image pickup operation. Similarly, a distance 12 
represents a horizontal distance from the video camera 1 to 
the feature point 6 of the obstacle 5 in the second image 
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6 
pickup operation. These distances 11 and 12 are expressed by 
the following equations. 

where “H” represents the height of the video camera 1, “h” 
represents the height of the obstacle 5, 60 represents the 
angle of the optical axis C of the Video camera 1, 01 
represents the deviation angle of the feature point 6 with 
respect to the optical axis C in the first image pickup 
operation, and 02 represents the deviation angle of the 
feature point 6 with respect to the optical axis C in the 
Second image pickup operation. 
As a value (11-12) represents the vehicle traveling 

distance, the following relationship is established. 

When L represents a constant determined by the Screen 
size, the Y-axis coordinate value of the feature point 6 can 
be expressed in the following manner. 

y1=L tan 01, y2=L tan 02 

Accordingly, 01 and 02 are expressed in the following 
C. 

In other words, the deviation angles 01 and 02 can be 
obtained from the Y-axis coordinate values. The height “h” 
of the feature point 6 is expressed in the following manner. 

When the feature point 6 is not located on the Y axis, it 
is desirable to shift or project the feature point 6 on the Y 
axis and then to obtain the X-axis coordinate value of the 
feature point. When “d” represents a distance from the video 
camera 1 to the feature point projected on the Y axis and 
“x1' represents the X-axis coordinate value of the feature 
point 6 on the Screen, a lateral or horizontal distance "a 
from the central axis is expressed by the following equation. 

Accordingly, all of the horizontal distance “11” from the 
video camera 1 to the objective point, the height “h” of the 
objective point, and the lateral distance “a” can be obtained. 
Thus, it becomes possible to draw a Stereoscopic picture 
image. 

Based on the coordinate values of the feature points, it 
becomes possible to create or form a Stereoscopic picture 
image similar to those disclosed in FIGS. 2B, 2D and 4 
which are obtained (i.e., image picked up) by the video 
camera 1. However, to Surely grasp the distance, it is also 
desirable to form and display another picture image showing 
the side of the vehicle body 4 as shown in FIG.3, or showing 
the top of the vehicle body 4 as shown in FIG. 5. 

According to this embodiment, the Viewpoint changing 
Section 24' is provided to form a Stereoscopic picture image 
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to be picked up from an arbitrary viewpoint. Namely, in Step 
S8, the control unit 10 causes the viewpoint changing 
Section 24 to adjust or optimize the Viewpoint. 

With the function of the viewpoint changing section 24', 
it becomes possible to shift or move the viewpoint to any 
other place, Such as the infinite point or the driver's position, 
from the Video camera 1. As a result, it becomes possible to 
emphasize the effect of Stereoscopic image creation. By 
utilizing Such a flexible image creation, it becomes possible 
to directly and accurately grasp the distance from the vehicle 
body 4 to the obstacle 5. 

Then, in step S9, the control unit 10 causes the stereo 
Scopic picture forming Section 24 to form or create a 
finalized Stereoscopic picture image which is displayed on 
the monitor 3. 

When the vehicle body 4 moves backward, the control 
unit 10 checks the positional relationship between the 
vehicle body 4 and obstacle 5 based on the three 
dimensional information of them. When the distance 

between the vehicle body 4 and obstacle 5 becomes shorter 
than a predetermined value (i.e., YES in step S10), the 
warning device 11, Such as a buzzer, is actuated to caution 
a driver against a collision predictable from the approaching 
obstacle 5 (step S11). Instead of using the buzzer, it is 
preferable to generate warning Sound or turn on a red 
indicator lamp. 

According to the above-described embodiment, only two 
Still pictures are used to create or form a Stereoscopic picture 
image. However, when the image processing apparatuS has 
a Sufficiently high speed in the image processing, it is 
possible to obtain animated or dynamic picture images by 
Speedily converting continuously obtained Still picture data 
into Serial Stereoscopic picture images. 
AS apparent from the foregoing description, the preferred 

embodiment of the present invention provides a three 
dimensional Scope System with a single camera for vehicles. 
According to this three-dimensional Scope System, a single 
Video camera is mounted on a vehicle body. The Single video 
camera obtains two still pictures of a target Successively at 
an appropriate time interval. The positional change of cor 
responding points are calculated with reference to the data of 
two still pictures thus obtained. The detected obstacle data, 
Such as distance, height and others, are calculated based on 
the positional change data on a Screen and an actual vehicle 
traveling distance. A monitor displays the detected obstacle 
data in a Stereoscopic or three-dimensional manner. When 
the obstacle is located within a predetermined distance from 
the vehicle body, the warning device is activated to caution 
a driver against a predictable collision. Accordingly, it 
becomes possible to measure the distance of the obstacle by 
using a Single camera. The collision prediction can be 
performed at a low cost. 
AS explained in the foregoing description, the present 

invention provides a three-dimensional Scope System with a 
Single camera for vehicles. The three-dimensional Scope 
System of the present invention comprises a single camera 
mounted on a vehicle body for Successively obtaining two 
Still pictures of a predetermined target at different vehicle 
traveling positions, a means for obtaining a vehicle traveling 
distance between the different vehicle traveling positions, a 
means for obtaining a positional change amount of at least 
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8 
one objective point of the target on a camera Screen, and a 
means for obtaining three-dimensional coordinate data of 
the objective point based on the vehicle traveling distance 
and the positional change amount of the objective point on 
the Screen. The present invention makes it possible to 
measure the obstacle position with a simplified arrangement. 
It becomes possible to prevent the vehicle body from 
colliding with an obstacle. 

Furthermore, it is preferable that the three-dimensional 
Scope System of the present invention further comprises a 
means for forming a Stereoscopic picture image based on the 
three-dimensional coordinate data of the objective point, and 
a monitor for displaying a resultant Stereoscopic picture 
image. With this arrangement, the present invention makes 
it possible to display the target in a Stereoscopic manner. 

Furthermore, it is preferable that the means for forming 
the Stereoscopic picture image includes a means for chang 
ing a viewpoint. With this arrangement, the present inven 
tion makes it possible to flexibly display a Stereoscopic 
picture image of the target to be image picked up from an 
arbitrary viewpoint. Thus, it becomes possible to emphasize 
the effect of Stereoscopic image creation. 

Furthermore, it is preferable that the three-dimensional 
Scope System of the present invention further comprises a 
means for generating the alarm when an obstacle is detected 
within a predetermined distance from the vehicle body. With 
this arrangement, the present invention makes it possible to 
caution a driver against a collision predictable from the 
approaching obstacle. 

Although the above-described embodiment provides the 
image processing apparatus 2 Separately from the control 
unit 10, it is needless to Say that the image processing 
apparatus 2 and the control unit 10 can be integrated into a 
Single computer-based control unit. For example, all of the 
feature point extracting Section 22, the three-dimensional 
coordinate data calculating Section 23, and the Stereoscopic 
picture forming section 24 can be replaced by the CPU of the 
control unit 10 when the CPU can operate as a means for 
perform the same functions thereof. In this case, the picture 
memory 21 functions as one of built-in memories in the 
control unit. 

This invention may be embodied in several forms without 
departing from the Spirit of essential characteristics thereof. 
The present embodiment as described is therefore intended 
to be only illustrative and not restrictive, Since the Scope of 
the invention is defined by the appended claims rather than 
by the description preceding them. All changes that fall 
within the metes and bounds of the claims, or equivalents of 
Such metes and bounds, are therefore intended to be 
embraced by the claims. 
What is claimed is: 
1. A three-dimensional Scope System with a Single camera 

for vehicles, Said System comprising: 
a single camera mounted on a vehicle body for Succes 

Sively obtaining two still pictures of a predetermined 
target at different vehicle traveling positions, 

a means for obtaining a vehicle traveling distance 
between Said different vehicle traveling positions, 

a means for obtaining a positional change amount of at 
least one objective point of Said target on a camera 
Screen; and 

a means for obtaining three-dimensional coordinate data 
of Said objective point based on the vehicle traveling 
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distance and Said positional change amount of the 
objective point on the Screen. 

2. The three-dimensional Scope System with a single 
camera in accordance with claim 1, further comprising: 

a means for forming a Stereoscopic picture image based 
on Said three-dimensional coordinate data of Said 
objective point; and 

a monitor for displaying a resultant Stereoscopic picture 
Image. 

3. The three-dimensional Scope System with a single 
camera in accordance with claim 2, 

wherein Said means for forming Said Stereoscopic picture 
image includes a means for changing a viewpoint of the 
Stereoscopic image to obtain an image Viewing the 
predetermined target from an arbitrary position which 
is different from a viewpoint of Said camera at the 
vehicle traveling positions. 

4. The three-dimensional Scope System with a single 
camera in accordance with claim 1, further comprising a 
means for generating an alarm when an obstacle is detected 
within a predetermined distance from Said vehicle body. 

5. A processing method for a three-dimensional Scope 
System with a Single camera mounted on a vehicle body, Said 
method comprising: 

a step of causing Said Single camera to Successively obtain 
two still pictures of a predetermined target at different 
vehicle traveling positions, 

a step of obtaining a positional change amount of at least 
one objective point of Said target on a camera Screen; 

a step of obtaining three-dimensional coordinate data of 
said objective point based on a vehicle traveling dis 
tance between Said different vehicle traveling positions 
and also based on Said positional change amount of the 
objective point on the Screen; and 

a step of forming a Stereoscopic picture image based on 
Said three-dimensional coordinate data of Said objec 
tive point. 

6. A three-dimensional Scope System with a Single camera 
for vehicles, Said System comprising: 

a single camera mounted on a vehicle body for Succes 
Sively obtaining two still pictures of a predetermined 
target at different vehicle traveling positions, with an 
optical axis of Said camera being fixed at a predeter 
mined angle; 

a means for obtaining a vehicle traveling distance 
between said different vehicle traveling positions, 

a means for obtaining a positional change amount of at 
least one objective point of Said target on a camera 
Screen based on data obtained through image analysis 
applied to Said two still pictures taken by Said camera; 
and 

a means for obtaining three-dimensional coordinate data 
of Said objective point based on the vehicle traveling 
distance and Said positional change amount of the 
objective point on the Screen. 

7. The three-dimensional Scope System with a single 
camera in accordance with claim 6, further comprising: 

a means for forming a Stereoscopic picture image, modi 
fied from Said Still pictures taken by Said camera, based 
on Said three-dimensional coordinate data of Said 
objective point; and 

a monitor for displaying a resultant Stereoscopic picture 
image. 
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8. The three-dimensional Scope System with a single 

camera in accordance with claim 7, wherein Said means for 
forming Said Stereoscopic picture image includes a means 
for changing a viewpoint to an arbitrary position different 
from a viewpoint of Said camera. 

9. The three-dimensional Scope System with a single 
camera in accordance with claim 6, further comprising a 
means for generating an alarm when an obstacle is detected 
within a predetermined distance from Said vehicle body as a 
result of a distance measurement based on Said three 
dimensional coordinate data. 

10. A processing method for a three-dimensional Scope 
System with a Single camera mounted on a vehicle body, Said 
method comprising: 

a step of causing Said Single camera to Successively obtain 
two still pictures of a predetermined target at different 
Vehicle traveling positions, while fixing an optical axis 
of Said camera at a predetermined angle; 

a step of obtaining a positional change amount of at least 
one objective point of Said target on a camera Screen 
based on data obtained through image analysis applied 
on Said two still pictures taken by Said camera; 

a step of obtaining three-dimensional coordinate data of 
Said objective point based on a vehicle traveling dis 
tance between Said different vehicle traveling positions 
and also based on Said positional change amount of the 
objective point on the Screen; and 

a step of forming a Stereoscopic picture image based on 
Said three-dimensional coordinate data of Said objec 
tive point. 

11. The processing method for a three-dimensional Scope 
System with a single camera in accordance with claim 10, 
further comprising a step of generating the alarm when an 
obstacle is detected within a predetermined distance from 
Said vehicle body as a result of a distance measurement 
based on Said three-dimensional coordinate data. 

12. The three-dimensional Scope System with a single 
camera in accordance with claim 8, wherein Said arbitrary 
position includes an infinite point or a driver's position of a 
vehicle. 

13. The three-dimensional Scope System with a single 
camera in accordance with claim 8, wherein Said arbitrary 
position is Selected to obtain a picture image corresponding 
to at least one of a plan view and a side View of Said vehicle 
body based on Said three-dimensional coordinate data. 

14. The processing method for a three-dimensional Scope 
System with a single camera in accordance with claim 10, 
further comprising a step of changing a viewpoint to an 
arbitrary position different from a viewpoint of Said camera. 

15. A three-dimensional Scope System for vehicles, com 
prising: 

a single camera mounted on a vehicle body for Succes 
Sively obtaining two still pictures of a predetermined 
target at different vehicle traveling positions, with an 
optical axis of Said camera being fixed at a predeter 
mined angle; 

an image processing apparatus receiving Said two Still 
pictures from Said Single camera for analyzing data of 
the received Still pictures to form a Stereoscopic picture 
image; and 

a monitor connected to Said image processing apparatus to 
display the Stereoscopic picture image produced from 
Said image processing apparatus, 
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wherein 
Said image processing apparatus produces three 

dimensional coordinate data of an objective point of 
Said target based on a vehicle traveling distance 
between Said different vehicle traveling positions 
and a positional change amount of Said objective 
point on a camera Screen based on data obtained 
through image analysis applied on Said two still 
pictures taken by Said camera. 

16. The three-dimensional Scope System in accordance 
with claim 15, wherein Said image processing apparatus 
comprises: 

a picture memory for Storing digital data of Said Still 
pictures received from Said camera; 

a feature point extracting Section for extracting Said 
objective point of Said target from Said Still pictures 
based on the digital data Stored in Said picture memory; 

a three-dimensional coordinate data calculating Section 
for calculating a position of Said objective point in a 
three-dimensional coordinate System; and 

a Stereoscopic picture forming Section for forming an 
arbitrary view of Said target based on three-dimensional 
coordinate data obtained by Said three-dimensional 
coordinate data calculating Section. 

17. The three-dimensional Scope System in accordance 
with claim 16, wherein Said Stereoscopic picture forming 
Section includes a viewpoint changing Section for forming 
said arbitrary view from an arbitrary viewpoint different 
from a viewpoint of Said camera. 

18. The three-dimensional Scope System in accordance 
with claim 15, further comprising a control unit for per 
forming data communication with Said image processing 
apparatus and activating a warning device as a result of a 
collision prediction based on Said three-dimensional coor 
dinate data. 

19. A processing method for a three-dimensional Scope 
System comprising: 

a step of causing a Single camera mounted on a vehicle 
body to Successively perform first and Second image 
pickup operations at a predetermined time interval Atto 
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obtain first and Second Still pictures of a predetermined 
target at different vehicle traveling positions, while 
fixing an optical axis “C” of Said camera at a prede 
termined angle 00; 

a step of Storing data of Said first and Second still pictures, 
a step of calculating a vehicle traveling distance “I” by 

multiplying a vehicle traveling Speed "v" with Said time 
interval At; 

a step of extracting at least one feature point of Said target 
from each of Said first and Second Still pictures, and 

a step of calculating three-dimensional coordinate data 
representing Said feature point by using the following 
equations, 

where 11 is a horizontal distance from Said camera to Said 
feature point in Said first image pickup operation, 12 
represents a horizontal distance from Said camera to 
Said feature point in Said Second image pickup 
operation, “H” represents a height of Said camera, “h” 
represents a height of Said feature point, 01 represents 
a deviation angle of Said feature point with respect to 
Said optical axis “C” in Said first image pickup 
operation, and 02 represents a deviation angle of Said 
feature point with respect to Said optical axis “C” in 
Said Second image pickup operation. 

20. The processing method for a three-dimensional Scope 
System in accordance with claim 19, further comprising a 
Step of changing a viewpoint to an arbitrary position differ 
ent from a viewpoint of Said camera. 

21. The processing method for a three-dimensional Scope 
System in accordance with claim 19, further comprising a 
Step of activating a warning device as a result of a distance 
measurement based on Said three-dimensional coordinate 
data. 


